INTRODUCTION
Pseudomonas aeruginosa is a gram-negative, aerobic, citrate, catalase and oxidase positive bacteria, which can induce disease in humans, especially in damaged tissues or under conditions of reduced immunity. It is classified as a opportunistic pathogen, and it is widespread in the world, as human skin flora, in water, etc, yet, it can be a health danger, even inducing death, particularly on having colonized the lungs, kidneys or other vital organs. More often, however, it brings about general inflammation, and only rarely sepsis [3] . Staphylococcus spp. strains are gram-positive bacteria, not always pathogenic, mainly found on human skin and in the respiratory tract. They induce skin infections and respiratory disease. Staphylococcus aureus is the most famous representative of this group [5, 8] . Methicillin-resistant Staphylococcus aureus (MRSA) is resistant to the majority of β-lactam antibiotics, and brings with it, many problems in patient treatment [18] . Streptococcus spp. are also grampositive bacteria strains, not all of which are pathogenic. While they are part of the normal human flora, some of them induce such dangerous diseases as: conjunctivitis, meningitis, flesh-eating disease, endocarditis, etc [14] . Inflammatory disease (inflammation) is the term utilized for the complex response of an organism to certain harmful factors. Among these are bacteria, damaged cells, etc [6] . It involves specific enzyme activation, the release of cytokines, the migration of cells, and, eventually, it leads to damage repair [17] .
Choline salicylate (Fig. 1 ) an anti-inflammatory drug, similar to its most famous derivative -acetylsalicylic acid. It is commonly used in the treatment of pain, fever and
The ongoing control of virulent bacteria strains is a challenge for today's medicine. An example of this, is one widely used drug employed in treating less serious external oral and ocular bacterial infections. This is a gel containing both cetalkonium chloride and choline salicylate. However, whether in the era of expanding bacterial resistance this gel is still effective, is not clear. Hence, in our work, its antibacterial effect was studied against 13 strains of Pseudomonas aeruginosa, 6 strains of Staphylococcus spp. and 6 strains of Streptococcus spp. drawn from the collection of the Department of Microbiology, Virology and Immunology, Kazakh National Medical University, as well as against 30 strains of Staphylococcus spp. recently isolated from Kazakh medical students. This work demonstrated that Pseudomonas aeruginosa was insensitive to this preparation in all samples, while the sensitivity of Staphylococcus spp. and Streptococcus spp. was almost halved, compared to untreated samples. An interesting discovery was the greater resistance of strains obtained from student volunteers than from the collection. However, despite the evident resistance of some strains to the combined cetalkonium chloride and choline salicylate gel, we put forward that it can still be used in less serious external bacterial infections.
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Current Issues in Pharmacy and Medical Sciences rheumatic disorders. The standard dose of 325 mg acetylsalicylic acid is equal to about 435 mg of choline salicylate. In the treatment of pain and fever, it is used orally in 435-870 mg doses administered every few hours, or in divided daily doses of 4.8-7.2 g for rheumatic disorders. As a 20% solution, it is used as a local analgesic in ear disorders and to soften ear wax for its further removal. In the form of an 8.7% gel, it is also sometimes employed for treating lesions of the mouth. In addition, Choline salicylate is used topically for muscular and rheumatic pain [11] . The best known side effect of choline salicylate is that shared with acetylic acid. This is Reye's syndrome. Hence, when administered to children, it should be used carefully [13] . Cetalkonium chloride (Fig. 2) is an ammonium antiseptic agent (a derivative of benzalkonium chloride) used in many topical drugs for infections of mouth, throat and eye [10] . Its activity is based on the creation of a positive charge, which gives it bio-adhesive properties with regard to negative charges on surfaces. It is rarely used in concentrations more than 5% [4, 9] . The main aim of this study was to determine the sensitivity of Pseudomonas aeruginosa, Staphylococcus spp. and Streptococcus spp., both archive and patient strains, to a combined choline salicylate and cetalkonium chloride gel. In our work, we utilized samples of 13 strains of Pseudomonas aeruginosa, 6 strains of Staphylococcus spp. and 6 strains of Streptococcus spp. These were obtained from the collection of the Department of Microbiology, Virology and Immunology, Kazakh National Medical University. In addition, we used samples of 30 strains of Staphylococcus spp. isolated recently from the noses and throats of volunteer Kazakh medical students.
MATERIALS AND METHODS
This paper examined a topical medication in a form of a gel containing two active substances (choline salicylate and cetalkonium chloride). This gel included as excipients: hydroxypropyl methylcellulose, glycerol, sodium cyclamate, anise essential oil, menthol, ethanol, and purified water.
In our work, the biological biochemical and morphological properties of selected archive strains were evaluated. Pseudomonas aeruginosa are motile, gram (-) rod-shaped bacteria that do not form spores and capsules, and which can be grown on meat-peptone agar, as well as meat-broth Peptone. These bacteria induce the fermentation of glucose and the liquefaction of gelatin. Moreover, they bring about hemolysis. Pseudomonas aeruginosa spp. can be considered to be a positive oxidase. They have green fluorescence (pigment -pyocyanin). Staphylococcus spp. are gram (+) cocci bacteria, that show an arrangement similar to a bunch of grapes. These bacteria do not form spores and capsules, and they are capable of isolating lecithinase and hemolysin. Staphylococcus spp. grow on meat-peptone agar, meat-broth Petone, yolk-salt agar and blood agar. Streptococcus spp. are gram (+) cocci arranged bacteria that resemble a chain. They demonstrate β-hemolysis on blood agar. What is more, they are capable of growing on sugar broth as a base and as a wall surface sediment.
Bacterial growth inhibition in our study was determined by disk diffusion antibiotic sensitivity testing (A) and by way of a spread plate (B). The bacterial sensitivity was studied through employing the disk diffusion method, on the surface of yolk-salt agar, blood agar and meat-peptone agar, in Petri dishes. In this part of the study, the bacterial suspension was spread upon the base agar, and then disks were placed upon this that contain a defined concentration of the gel. The plates were then incubated at 37°C, and after a day, the results were determined by measurement of growth (in millimeters) from the disk centre (B). The sensitivity was, as well, determined by a second method. This was carried out as follows: with a Pasteur pipette, holes were first made in plates of meat-peptone agar, at equal distances from each other, and then these holes were filled with the studied gel. Subsequently, the plates were incubated in an incubator, at 37°C, for a one day. The diameters of the resulting zones were then measured as evidence of the antibacterial effect of the gel.
In the assessment, the degree of sensitivity was: 1) insensitive (growth inhibition > 15 mm), 2) sensitive (growth inhibition = 15-25 mm), 3) highly sensitive (growth inhibition > 25 mm).
RESULTS
The results (Tab. 1) of bacterial growth inhibition due to the application of a combined choline salicylate and cetalkonium chloride gel, as measured by the two above methods, are as follows. Firstly, all Pseudomonas aeruginosa strains were insensitive in all samples. In the case of Staphylococcus spp. strains drawn from the collection -9 were insensitive, 14 were sensitive and 7 were highly sensitive, while among Staphylococcus spp. strains isolated from the noses and throats of volunteer students -20 were insensitive, 9 were sensitive and 1 was highly sensitive. An interesting situation occurred in the case of the Streptococcus spp. Here, one half of the strains were insensitive, while the second half were sensitive. Figure  3 reveals the lack of inhibition effect of this gel on strains of Pseudomonas aeruginosa drawn from the collection. Figure 4 shows the plate growth inhibition effect of this gel on a strain of Staphylococcus spp. isolated from a Kazakh medical student. Figure 5 shows the lack of growth inhibition of the gel on the strains of Streptococcus drawn from the collection. 
DISCUSSION
The results clearly show that the gel had no effect on Pseudomonas aeruginosa (100% insensitivity). A similar finding is described by Harrison et al. [7] , wherein Pseudomonas aeruginosa was found to be insensitive to benzalkonium chloride, cetalkonium chloride, cetylpyridinium chloride, myristalkonium chloride, and Polycide, but was seen to be sensitive to all of these substances when in a mixture with added Cu 2+ ions. In the case of the studied gel, only choline salicylate and cetalkonium chloride were present, as the gel was without free Cu 2+ ions. The work of Bengani and Chauhan [4] provides confirmation that cetalkonium chloride (which they used as a element within an experimental mixture) can be successfully employed as antibacterial drug for ophthalmic conditions. However, the research undertaken by Tarbox et al. [16] shows that 0.1% benzalkonium chloride solution has better effect than saline against Pseudomonas aeruginosa that was found to be present in contaminated wounds.
In our work, we noted differences between the sensitivity results of Staphylococcus spp. archive strains, and those isolated from student volunteers. In first case, 30% of all drawn strains were insensitive to the gel, while in the second, almost 67% of the obtained strains showed insensitivity. Similar results were seen in the case of its sensitivity to the gel (46.7% and 30%, respectively). Again, a significant difference was observed in the highly sensitive strains (23.3% and 3.3%, respectively). These differences are most likely due to the large variety of strains present in the samples that were obtained from the student volunteers, and that such strains have resistance to cetalkonium chloride. Benzalkonium chloride is commonly used in hospitals, as it is considered to be an effective disinfectant against many bacteria e.g. Staphylococcus spp. However, in recent times, a serious threat has appeared in the form of MRSA resistant to benzalkonium chloride [1, 2] . Research carried out by Raggi et al. [15] confirm that some Staphylococcus spp. are insensitive to benzalkonium chloride. Regarding this, they claim that it is the presence of qacA/B, but not smr genes that is responsible for the demonstrated higher resistance of staphylococci to benzalkonium chloride. Finally, our work reveals that half of the Streptococcus spp. are insensitive to the studied gel, while none of these strains are highly sensitive. Our results were confirmed by those of Mosca et al. [12] , who noted that benzalkonium chloride is effective against Streptococcus agalactiae.
CONCLUSIONS
Our study results are consistent with the known literature. Pseudomonas aeruginosa in most cases, is resistant to cetalkonium chloride and to other ammonium antiseptic agents. The situation, however, is found to be more complicated when it comes to Staphylococcus spp. and Streptococcus spp. Their sensitivity to ammonium antiseptic agents is individual with regard to each strain. Some are resistant, while others are sensitive. Such differences are confirmed by the dissimilarity of the sensitivity tests carried out on Staphylococcus spp. taken from student volunteers, when
